Single-crystal X-ray study T = 150 K Mean '(N±C) = 0.003 A Ê R factor = 0.033 wR factor = 0.070 Data-to-parameter ratio = 25.2 For details of how these key indicators were automatically derived from the article, see http://journals.iucr.org/e. # 2004 International Union of Crystallography Printed in Great Britain ± all rights reserved At 150 K, the title compound, [Co(C 6 H 12 N 3 OS) 3 ], comprises an octahedral cobalt(III) ion with three anionic bidentate 1,1,5,5-tetramethyl-2-thiobiuretate ligands. Within the ®rst coordination sphere of the cobalt ion, the disposition of the three S atoms is fac.
Comment
The title compound, (I), is the neutral homoleptic cobalt(III) complex of the anionic bidentate 1,1,5,5-tetramethyl-2-thiobiuretate ligand. The cobalt(III) ion is octahedral (Table 1) with an S 3 O 3 donor set. The sets of three S and three O atoms are each mutually fac, and their respective planes are almost parallel with a dihedral angle of 1.73 (4) . Within each of the three thiobiuretate ligands, the four atoms of the urea or thiourea groups are close to being coplanar, with the greatest deviation from the least-squares plane of 0.0231 (16) A Ê for atom C8. However, overall, the three thiobiuretate ligands all show signi®cant deviations from planarity due to twisting about the central N atom; the dihedral angles between the three pairs of urea and thiourea least-squares planes are 18.28 (6), 21.49 (6) and 7.78 (6) . In all three ligands, the pattern of bond distances indicates that the formal negative charge is predominately localized on the S atom. The relatively long CÐS and short CÐO average bond lengths of 1.745 (4) and 1.265 (3) A Ê are consistent with mostly singleand double-bond character, respectively, and this bond localization is also re¯ected in the average CÐN bond distances to the central N atom: 1.318 (3) A Ê in the (iso)thiourea group and 1.349 (2) A Ê in the urea group. In contrast, all the CÐNMe 2 bond lengths are similar, with an average of 1.353 (2) A Ê .
Experimental
The title compound, (I), was prepared by a variation of the method of Koenig et al. (1987) . Dimethylcarbamyl chloride (1.08 g, 10 mmol) and potassium thiocyanate (0.97 g, 10 mmol) in acetonitrile (40 ml) were heated at re¯ux for 2 h. The solution was allowed to cool to room temperature and excess 40% aqueous dimethylamine (3.4 ml, 30 mmol) was added with stirring, followed after 15 min by cobalt(II) acetate tetrahydrate (0.87 g, 3.5 mmol) and water (5 ml). After stirring for a further 15 min, the crude product was obtained as a green powder by precipitation with methanol (200 ml), isolation by ®ltration and washing sequentially with water, methanol and diethyl ether. Suitable crystals were grown by recrystallization from dichloromethane/methanol (yield 1.18 g, 61% All H atoms were initially located in a difference Fourier map. They were then constrained to an ideal geometry, with a CÐH distance of 0.98 A Ê and U iso (H) values set at 1.2U eq (C), but each methyl group was allowed to rotate freely about its XÐC bond.
Data collection: X-AREA (Stoe & Cie, 2001); cell re®nement: X-AREA; data reduction: X-RED (Stoe & Cie, 2001); program(s) used to solve structure: X-STEP32 (Stoe & Cie, 2001) and WinGX (Farrugia, 1999); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX.
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Tris
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.002 Δρ max = 0.38 e Å −3 Δρ min = −0.53 e Å −3 supporting information sup-2 . E60, m350-m351
Special details
Experimental. The crystal was mounted under the perfluoro-polyether PFO-XR75 (Lancaster Synthesis). A total of 185 frames (1 minute exposure) were collected (phi/omega: 10/40-100, 75/25-150, delta-omega = 1 °.) sup-3 . E60, m350-m351
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Weighted leastsquares planes through the starred atoms (Nardelli, Musatti, Domiano & Andreetti Ric·Sci.(1965) ,15(II-A),807). (1) Thiourea/urea planes Plane 1 Atom d s d/s (d/s)**2 S1 * -0.0001 0.0005 -0.143 0.021 C1 * 0.0028 0.0017 1.614 2.606 N1 * -0.0009 0.0016 -0.562 0.316 N2 * -0.0007 0.0016 -0.463 0.215 Co1 0.2275 0.0002 1230.633 1514457.125 ============ Sum((d/s)**2) for starred atoms 3.156 Chi-squared at 95% for 1 degrees of freedom: 3.84 Plane 2 Atom d s d/s (d/s)**2 O1 * 0.0042 0.0014 3.072 9.440 C2 * -0.0185 0.0018 -10.596 112.266 N1 * 0.0050 0.0016 3.218 10.355 N3 * 0.0076 0.0021 3.657 13.377 Co1 -0.8296 0.0002 -4385.111 19229198.000 ============ Sum((d/s)**2) for starred atoms 145.437 Chi-squared at 95% for 1 degrees of freedom: 3.84 Plane 3 Atom d s d/s (d/s)**2 S2 * -0.0003 0.0005 -0.566 0.320 C7 * 0.0115 0.0017 6.690 44.760 N4 * -0.0031 0.0014 -2.146 4.607 N5 * -0.0032 0.0016 -2. **2 S1 * 0.0000 0.0005 0.000 0.000 S2 * 0.0000 0.0005 0.000 0.000 S3 * 0.0000 0.0004 0.000 0.000 Co1 -1.2992 0.0002 -5904.329 34861096.000 ============ Sum((d/s)**2) for starred atoms 0.000 Plane 2 Atom d s d/s (d/s)**2 O1 * 0.0000 0.0014 0.000 0.000 O2 * 0.0000 0.0011 0.000 0.000 O3 * 0.0000 0.0012 0.000 0.000 Co1 1.1855 0.0002 5430.405 29489302.000 ============ Sum((d/s)**2) for starred atoms 0. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0017 (7) −0.0024 (7) C2 0.0293 (10) 0.0310 (10) 0.0201 (9) 0.0070 (8) 0.0052 (7) 0.0010 (7) 0.0321 (10) 0.0233 (9) 0.0198 (9) 0.0083 (8) 0.0086 (7) 0.0032 (7) C14 0.0254 (9) 0.0180 (9) 0.0259 (9) 0.0021 (7) 0.0093 (7) 0.0032 (7) 
